Bo30ynuTenu 6ome3Hel ApeBeCHBIX
TOpOoJ



I'PUBbI-B0o30yauTen 60/1e3HE
APpeBeCHBIX PaCTeHUU



bone3nwu, BhI3bIBaeMble rpuOaMu

.77
5 ['puOBbI BbI3BIBAIOT 00/I€3HN MHUKO3bI (I'pHOHBbIE 00Ie3HH).
o SIBASIIOTCA cCaMbIMHM PacCHPOCTPaHEHHBIMU OPraHU3MaMU.

- [lposiBasitoTcst oueHb pasHOOOPa3HO (60I€3HU XBOH, JINCTHEB,
II0Y€EK, KOPbI, KOPHEM, BETBEeM, CTBOJIA U T.]1.)




I'puOBI - BO30yAuTE TN 00I€3Hel pacTeHUu

['prOBI COCTaBASAIOT OOUIUPHYIO TPYIITY O€CcXT0pOPUIITBHBIX
OpPraHU3MOB, 00'beTMHSIONIYI0 O0iee 100 000 BUI0B. OHM
oYeHb pa3zHOOOPa3HbI MO popMe, CTPOEHUIO,
PU3UOTOTHYECKUM U DKOJIOTUYECKUM OCOOEHHOCTSIM.
MHoTrH1e U3 HUX ABJISAIOTCS BO30yAUTEIAMHU 00/Ie3Hel
APpeBeCHBIX MOPOJ.

[prOBI UMEIOT TPU3HAKY U )KUBOTHBIX M PACTEHUH.

C pacTeHUsIMU UX OO'beIUHSIET TUTAHYE TTyTEeM BCAChIBAHHUS
MULIA U HEOTPAaHUYEHHBIN POCT.

C >)KMBOTHBIMH I'PUOBI 0O'beINHSET HATUYHE B OOMeHe
BellleCTB MOYEBHHBI, XUTHHA B 000/IOUKE U 3aTTaCaroIIero
BellleCTBa IJTMKOTeHa.



Tun nuramus rppooB

Kak rereporpodHbBIe OpraHU3MbI TPUObBI
WCMO/MB3YIOT B TMHIIY TOJBKO TOTOBbIE
OpTraHUYeCKHe BeIleCTBa, KOTOpbIe
MOCTYIIAIOT B OPraHW3M HeNoCpPeICTBEHHO
yepes 000/I0YKU T OCMOTUIECKUM MYTEM.

[pubbI 06/1aaI0T MOIIHBIM (PepPMEeHTHBIM
anmaparomM. ®PepMeHTBI  MpeBpalAOT
C/IO)KHBbIE ~ OpPraHWYecKrhe  COoeJUHEHUSs
pacTUTENbHBIX TKaHeH B 0ojiee MPOCTHIE
BOZIOPAaCTBOPHUMbIe coeqvHeHUs1. [pubam
CBOUCTBEHHBI (epMEHThI BCE€X OCHOBHBIX
TPYNIT: TUAPOIUTAYECKHE, OKHUCIUTETHHO-
BOCCTAaHOBUTE/TbHbIE U OPOAUTbHEIE.

[Ipy muTaHuU TPUOBI HCMOMB3YIOT TAKKE
TOKCHUHBI, POCTOBBIE BellleCTBa.




OO6pa3 )Xxu3Hu rpudoB

O6pa3 Xu3Hu rpruO0B 00yCIaBIUBAETCS UX OMOTOTMYeCKUMU

CBOVICTBaMHM.
CAITPOTPO®bI ITAPASUT bI
rpUOBI 3aCENAIOT M | TPUOBI MOCENAAIOTCS U MTATAIOTCS Ha YXUBBIX PACTEHUAX
MOJTy9aI0T WJTU JKUBOTHBIX
MATaTe/TbHbIE ITo Bo3A€eiCcTBHIO HAa TKAHHU PACTEeHUS-XO035IMHA
BellleCTBA U3 Pa3IU4YaIoT:
MePTBBIX
OpraHUYeCKMX HEKPOTPO®bI bHUOTPODbI
cyOoCcTpaToB CHA4YaJ/Ia yOMBAIOT U3BJIEKAIOT MAUTATe/IbHbIE
KJIETKH XO35IMHA, TPy0o BellleCcTBa
BO3eiCTBYIO HA HUX HenocpeacTBeHHO U3
cBouMHu pepMeHTaMU M | JKUBBIX KJIETOK, He BbIJe/IsAs
TOKCHMHAMHM, A 3aTe€M TOKCHHOB ¥ OCTOPO)KHO
MATAIOTCS UX BO3JeiCcTBY pepMeHTaMu
COAEeP>KUMbBIM




Tpeb6oBaHUsI T pNOOB K YCIOBUSIM
OKpYXXamlieu cpeabl

Bra)xaocTb. Hammure Bosbl — 0JHO M3 T/IaBHBIX YCIOBUH YKXU3HHU
rpr60B. OTHOIIIeHre TPUOOB K DTOMY ITOKA3aTe Ti0 OTIpeiessieTCst
0COOEHHOCTSMHM MX Mapa3uTu3Ma. [ loBbIllIeHHAsT BTA)KHOCTD
HeoOXOIMMa BO BpeMsI POCTa MUIIE/THS U AJisl PaCIIPOCTPaHEeHUS
MH}EKITMOHHOTO Hava/ia rpuboB.

Temmeparypa. /11 60/BIIMHCTBA BUIOB TPUOOB ONTUMYM
coctaBseT 18-25 °C, 115t HeKOTOpbIX — OT 1 710 3 °C (mom cHerom —
CHEXHOE LII0TTe).

KucmorHOCTH cpeabl au cyocTpara. [pubbl mpeanovynTaoT
CTabOKUCIYIO peakiuio cpeabl — pH 4,0-6,0.

CBert. bombIIMHCTBO TPHUOOB HAMTYYITUM 00pa30M pa3BHBaeTCs Ha
paccesTHHOM cBeTy. [IpssMoii coTHeUHBIH 1IBET OOBIYHO 3a/]epPXKHUBAET
POCT MULIEJIHS.



JIpyrvie opraHM3MbI-BO30yauTEe TN O0/I€e3HEeH
ApeBeCHBIX PAaCTeHUU



bose3Hu, BbI3bIBaeMble OAKTEPHUSMHU

o bakTepuanbHbIe 001e3HH (0AKTEPUO3bI) MeHEe IIIMPOKO
pacIpoCTpaHeHbI, YeM I'PUOHBIE.

o [IposBASIIOTCS B BU/ie OITYyXOJI€M, 0XKOTOB M MOKHYIIHX 5I3B (BOASTHOK).




bakTepuu

BakTepuu nmpeacTaBasiOT OO0 OTHOK/IETOYHbIE
pacTUTEe/IbHbIE OPTAHU3MBbI, YKUBYIIHE 3a CYET TOTOBBIX
OpraHUYeCKHX BellleCTB PaCTeHUN M YXUBOTHBIX. Cpenn
OaKTepUii UMEIOTCS TTAPa3UThl — BO30yAUTE N O0e3Her
YyeJ/I0OBeKa, YXUBOTHBIX U PACTEHUIA.

BonpmmHCTBO pUTOMATOTeHHBIX OAKTEPHUU MOABIKHO,
OHU MepeSBUTaloTCs ITPU TOMOLILU XXT'YTUKOB.

PazMHOXarOTCST GaKTepUH ITyTEM ITPOCTOTO JIe/TeHHS
MAaTepPUHCKOM KJIeTKH Ha JIBe JouepHUX. PasMHO)XeHMe
POHCXOAUT OU€Hb OBICTPO, ITPU OITHUMAIbHBIX
YCJIOBUSIX MX KOJIMYECTBO yZIBAUBAETCS Ka)KIble 30
MHHYT.



bakTepuu

YcioBust OKpY)Karolieii cpebl OKa3bIBalOT OO/IbIIIOE
BAWSTHYE HAa Pa3BUTHE U PACIIPOCTPaHEHHE
6akTepuii. Hanbonee 6maronpusiTHbIe YCIOBUS:
TeMIIepaTypa 20-25 I'PayCcoB, U30bITOYHAS
BJIQYKHOCTbh, HEUTPATbHAS WX CJ1a00IIeT0YHas
peakius cpeasl. [Tox meficTBHeM MpsSMBIX
COJTHEYHbIX Tydeli 6aKTepuU OBICTPO ITOTHOATOT.

PacrmipocTpaHsioTcst 6aKTepHH ITPH ITOMOIIIHA BOABI U
BO3/1yXa, @ TAK)Xe MPU IMMOMOLIX I'PbI3YHOB U
HAaCEKOMBIX



bakTepuu

3apakeHre paCTeHUI MOYKeT MPOUCXOAUTH Yepe3
ecTeCTBeHHbIE OTBePCTUS (YCThHIIA) U Yepe3
MeXaHHYeCcKHe ITOBPeXaAeHus (paHKH, Cpe3bl,
TPEeIHBI).

CoxpaHsoTcsa OAaKTepUU Ha MEPTBBIX PAaCTEHHUIX U B
II04YBEe, KOTOPbIE SIBISIOTCSI NUCTOYHUKOM HHQEKITHH.

Haunb6onee omacHpiMU 3a00/IeBAHUSIMU,
BbI3bIBa€MbIMH OAKTEPHUSIMHU SIB/ISIOTCS
O6aKTepHaibHasA BOASTHKA OepE3bI U MOTMepeYHbIe

pak ayba



bakTepuanbHas BOgsiHKA Oepée3bl
T

Bo3oyaurens putonarorenHasi 6akrepus Erwinia multivora

BHelrHuMY IpU3HAKaMM 00JIE3HH Y CTaPhIX JlePeBbeB SABISETCS CHIbHO
U3peXKeHHass KPOHA ¢ HAJIMYUeM B Hell cyxux BeTBeil. Ha >KMBBIX BeTBAX
JINCTBA MEJIKasA, HeJOPa3BUTas, )KeJIToBaToro uBera. Hmwke ycprxaromei
KPOHBI 1O CTBOJIY MOSIB/ISTIOTCSI BOASTHbIE IMT00eru, KOTOpble TAaK)Ke BCKope
ormuparoT. Ha 6Genoii Kope cTBOJIa MOABAAIOTCA KPACHBbIE, KAK KPOBb,
MeJIKHe MATHA OT BBICTYUBIIEH M3 MOKPOTO JIy0a >Xugrkoctu. Bckope

IIATHA CTAHOBATCA Y€EPHbBIMH.




[TomepeuHsIii pak ayoa

Bozoyaurenr  OGakrepusi ~ Pseudomonas
quercina.

Bone3nr mposiBisieTcas B 0Opa3sOBaHUHU
OTTyXOJIe#, PaCOIOKeHHBIX TTOMePeK CTBOJIA
1M BeTBell. BHavasle OHHM HMeOT BUJ,
HeOOJIBIINX, [MIAAKUX HAIUIbIBOB. [lo mepe
POCTa ZilepeBbEB OIMYXOIH YBETUIUBAIOTCS,
HA HUX IOSB/ISIOTCS [NTyOOKHe MornepevyHbie
TPEIIWHBI, a I03)Ke 00pa3ylTCs pPaHBI C
HEpPOBHBIMU, OTOTHYTBIMH  KpassMu. B!
MecTaX OOpa30BaHUS OIYXOJE€H CTBOJIBI
CHJIBHO ,ILQ(EOPMI/IPYIOTCH, a BbIlIle U HIDKE Wi
MIPUPOCT JApeBeCUHbI TAJIAeT, B APeBecHrHe kst

YaCTO Pa3BUBAIOTCSI THUIb. Yepes3 TpeluHbl =

B OITYXOJISIX TIPOHUKAIOT CIIOpBI _ 5%

=5

IepeBOpa3PYLIAIINX TPHUOOB.




BOJICBHI/I, BbI3bIBACMbIC BUDYCaAMM

=

e
Bupycsl — Bo30ynuTe/1n 00/1e3HeH ( '

pacTeHHH




Bupycel

BuipycaMu Ha3bIBalOTCH YIBTPAMUKPOCKOTIMYECKHEe
B0O30ynuTen MHPEKIIMOHHBIX 00/1e3Hel YemoBeKa,
JKMBOTHBIX U paCT€HU, KOTOPbIe XapaKTepPU3YyIOTCs
OTCYTCTBHEM KJIETOYHOI'O CTPOEHUS U
CITOCOOHOCTBIO YKUTh MOJIbKO 8 HUBLLX KAemKax
op2aHusmada.

Kaxap1ii BUpyC COCTOUT U3 MOJIEKYJT OeKa,

OKPY KAIOITUX HYKJIEMHOBYIO KUCJIOTY — HauOoIee
Ba)XHYIO YaCTh BUPYCA, OINPEeAe/IAIOIIYIO €r0
CBOMCTBA.



Bupycel

[To oTHOIIEHUTO K PAaKTOPaM OKPY)KAIOIIEN CpeibI
BUPYCHI JIeIATCA Ha crmoukue u Hecmoukue.
CToliKre BUPYChI BbIJEPXXUBAIOT CU/IbHOE
HarpeBaHUe, BO3LENCTBUE CBeTA U Pa3/IMYHBIX
XUMUYECKHX BelllecTB U T. A. HecToiikue npu
HeOIaronpusTHBIX PAaKTOPAX OBICTPO MTOTHOAIOT
(MHAaKTUBUPYIOTCS).

[loyTu Bce BUpPYChI pacIpOCTPAHAIOTCS IIPU
ITIOMOIITM HACEKOMBIX — ITUTAsACh Ha OOTLHOM
PaCTeHUU OHU U3BJICKAIOT BUPYC BMECTe C COKOM, a
[I0CJ/I€ IEPEHOCAT ero Ha 340pOBOe pacTeHue.



Bupycel

BupycHsbie 3a601eBaHus
MOXYXHO pa3Jie/IUThb He JBe
I'DYILIIBLI: MO3aWKU U
KEITYXMU.

Moasatixku. [TposiBnstorcs B
M3MEeHEeHNH OKPaCKU
PA3/IMYHbBIX OPTAHOB
pacTeHus], IPU 3TOM
XEThIe, Oyphle, OeHO-
3€JIeHbIe TISITHA
yepenyoTCs C HOPMaJIbHO
OKpalleHHbIMU. HacTo
MMOPKAIOTCA LIBETOYHBIE
pacTeHus1, OLHAKO
BCTPEYAETCsI M HA JIUCTHSIX
KJI€HA, BSI3a, SICEHS U T. [,




Bupycel

JKenmyxu
XapaKTepU3yrTCcs Ooiee
TSDKETBIMU HapYyIIeHUSIMHU
dbopMbI 1 0OMeHa BelleCcTB
pactenui. [Ipm xentyxax
yacTo HabII0IaeTcs
nedopmMaIvs MOPDKEHHBIX
OPTaHOB, KaPJIUKOBOCTH
pacTeHUM, ob1Iee
TIO)Ke/ITEHHE U IPyTHe
MaTOJIOTUYeCKHre
M3MeHeHUs.

[lopakaroTcst LBETKOBBIE U
I peBeCHO-KYCTAaDHUKOBBIE
pacTeHus




bone3Hu, BbI3bIBaeMble

IIAPa3NUTUYCCKUMHA PACTCHHUAMU




PacTeHusI-TIapa3uThI

Cpeay 11BETKOBBIX paCTEHUM €CTh BUPI,
nepeiealire K mapasuTuiecKomMy
CYLIeCTBOBAHUIO 3a CYET APYIUX PACTEHUU. JTHU
pacTeHUsI OTHUMAIOT Y PAaCTeHMs XO35TMHA BOY
M MUHEepa/ibHble MUTaTe/IbHbIE BellleCTBa.

B 3aBHMCHMMOCTH OT TOTO Ha KAKOU 4YaCTHU
X0O3sIMHA ITOCCJIACTCA IMTaPa3XUT PA3/IMYAR0
KOPHEBbBIX 1 cTeOJIeBbIX IIapa3rTOB.

BaxHeHUIInMMH pacTeHUsAMU MapasuTaMu
SIBJISIFOTCSI OMeJld, nempos Kpecm U N08UNUKA



Omea Oenas

Owmeta 6esast HIMPOKO pacIipocTpaHeHa Ha fore
Halllel ctpaHbl. [locensieTcs Ha BeTBsIX, CTBOIAX
s10/I0HB, T'PYIII, TOTIOJIEM, COCHBI, TyOa U ZIp.
rmopog,. CemeHa OMeJibl PACIIPOCTPAHSIIOTCS
NTHULLAMU, TIPUIMTAIOT K IepeBY U MPOPACTAIOT
B KOPY, a 3aTeM B aApeBecrHy. OMena NnpuYnHseT
OOJIBIIION Bpe JepeBbsiM — MOTPeOIsist 00JIbIIIoe
KOJIMYECTBO BO/bI, OHA BbI3bIBAET YChIXaHHE
BeTBeM, a MHOTAA U BCEro Aepesa.



OmMmea Oenas




[ loBU/IHUKa

[ToBunrKka — HanboJsiee OTIACHBIN U TPYAHO
MCKOPEHHWMBbIH MapasyuT CpeAu 1IBETKOBbBIX
pacteHui. O4eHb NJIOJOBUTA, JAET HECKOTBKO
THICSTY CEeMSIH.

[loBrMiKa He UMeeT KOpPHEU U TUCTheB. ToOHKUe
CTeOJTH TTOBUJIMKH OOBUBAIOTCSI BOKPYT CTeO/IsT
PACTEHUS-X03IUHA, IIPOYHO MPUKPETUISIOTCS K HUM
1 C IMTOMOIIBIO TIPHUCOCOK U3BIEKAIOT U3 PACTEHUS
BOAY U MATAaTe/IbHbIE BellleCTBA.

[loBu/iMKa mmapasuTupyer Ha UBe, CMOPOJVHE,
Oy3uHe, o/IibXe, Tomoje, cipeHHu. bonpioit Bpea
IIPUHOCUT B IIUTOMHHMKAX U MapKax



[ loBU/IHUKa




